T h is w o r k is an a tte m p t to tre a t th e t id a l b e h a v io r o f coastal e m b a ym e n ts in such a w a y th a t th e observed changes in e le v a tio n a n d m o tio n o f th e w a te r a lo n g th e p a th o f th e w ave are used to d e te rm in e th e d is tr ib u tio n o f phase o f th e p fim a fy a n d re fle cte d waves a lo n g th e c h a n n e l a n d to m easure th e d a m p in g .
I t m a y b e s u m m a riz e d as fo llo w s .
i° O n th e a s s u m p tio n th a t th e tid e s o f e m b a ym e n ts are th e re s u lta n ts o f a p rim a ry p ro g re ssive w ave a n d its re fle cte d c o u n te rp a rt, b o th u n d e rg o in g d a m p in g , th e fo llo w in g e q u a tio n s are d e ve lo p e d r e la tin g th e tid a l ra n g e , tim e o f h ig h w a te r, tim e o f s la c k w a te r, a n d phase d iffe re n ce o f th e p rim a r y a n d re fle cte d waves a lo n g th e c h a n n e l, fo r g iv e n c o e ffi cie n ts o f d a m p in g i I n a u n ifo rm ch a n n e l th e e le v a tio n o f th e p rim a ry w ave is g iv e n b y : = A cos (cTt-K x ) e ■ a n d th a t o f th e re fle cte d w ave b y : y)2 = A cos (cr t + K x ) e w h e re : A is th e a m p litu d e o f each o f th e waves at th e b a rrie r ; a th e change in phase p e r u n it o f tim e ; t th e tim e m easured fr o m th e tim e o f h ig h w a te r at th e b a rrie r w h e n t = o ; K [the ch ange in phase per u n it o f dista n ce ; a n d x th e distance m easured fr o m th e b a rrie r w h e re x -o ; ^ th e d a m p in g c o e ffic ie n t.
T h e e le v a tio n o f th e w a te r a t a n y tim e a n d .place is g iv e n b y 7) = Y)x + ^2*
87]
T h u s th e tim e o f h ig h w a te r is d e d u ce d b y e q u a llin g to zero --------. W h ic h g ive s :
I n th e same w a y th e ra tio -----o f th e e le v a tio n at h ig h w a te r w i l l be :
b e in g th e e le v a tio n o f h ig h w a te r a t th e b a rrie r. B e sid e s, tim e s o f s la c k w ater p o in t m a y be fo u n d b y e q u a llin g to zero th e a d d itio n U 2, o f ve lo c itie s o f o f th e p rim a ry a n d re fle cte d w aves. W h ic h g ive s :
-1 ( ta n h tx X \ = ta n
.
-1 ^ a = ta n 0 at a n y c u rre n t w here
T h e tim e s o f m a x im u m c u rre n t w i l l precede o r f o llo w s la c k w a te r b y one q u a rte r o f p e r io d o f 900.
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2° T h e s e e q u a tio n s m a y be a p p lie d to n a rro w e m b a y m e n ts o f s im p le fo rm in w h ic h tid a l c u rre n ts are n o t ro ta to ry , p ro v id e d i t is fu rth e r a ssu m e d th a t th e effe ct o f ir r e g u la ritie s i n th e cross se ctio n o f th e ch a n n e l is m e re ly to a lte r th e v e lo c ity o f p ro p a g a tio n o f th e p r im a r y a n d re fle cte d w aves ( i. e. to d is to rt th e g e o g ra p h ic a l d is tr ib u tio n o f phase d iffe re n c e s ) ; th a t d a m p in g is p ro p o rtio n a l to th e phase ch a n ge in th e p rim a r y a n d re fle cte d w aves (fa th e r th a n to th e d ista n ce tra v e le d ) ; a n d th a t th e d a m p in g c o e ffic ie n t is co n stan t a lo n g th e le n g th o f th e c h a n n e l.
T h e p ro c e d u re is th e fo llo w in g . F ro m e q u a tio n s ( i ) , (2 ), (3 ), th re e nets o f curves m a y be p lo tte d s h o w in g re s p e c tiv e ly th e tim e a n g le o f h ig h w a te r, th e ra tio o f h ig h w a te r, a n d th e tim e a n g le o f s la c k w a te r w it h re s p e ct to phase d iffe re n c e K x , fo r d iffe re n t va lu e s o f B y c o m b in in g th e c u rve s d e fin e d b y (1) a n d (2 ), a g ra p h is c o n s tru c te d in w h ic h th e ob se rve d v a ria b le s (ra tio o f h ig h w a te r e le v a tio n , a n d th e lo c a l tim e a n g le o f h ig h w a te r) are rep re se n te d b y re c ta n g u la r c o -o rd in a te s a n d th e d e sire d p ro p e rtie s o f th e p rim a r y w ave (phase re la tio n s a n d th e c o e ffic ie n t o f d a m p in g ) are re p re se n te d b y a series o f cu rve s. T h is n o rm o g ra m b e in g in d e p e n d e n t o f th e a c tu a l d im e n s io n s o f th e b a s in a n d p e rio d , i t is c o n s e q u e n tly a s im p le m a tte r to p lo t a series o f t id a l data g iv in g e le v a tio n a n d tim e s o f h ig h w a te r o n c o -o rd in a te system s s im ila r to th a t o f th e cu rve s, a n d b y s u p e rp o s in g th e curves to d e te rm in e w h e th e r a s a tis fa c to ry fit can be o b ta in e d .
I n a n e n tire ly s im ila r w a y th e e q u a tio n s (1 ) a n d (3) are c o m b in e d a n d a g ra p h o b ta in e d in w h ic h th e lo c a l tim e a n g le o f h ig h w a te r is re la te d to th a t o f s la c k w a te r.
T h is p ro c e d u re is a p p lie d to th e a n a lysis o f L o n g Is la n d S o u n d , th e B a y o f F u n d y a n d th e J u a n de F u c a -G e o rg ia S traits syste m .
A b s tra c t o f th e a n a lysis o f th e L o n g Is la n d S ound syste m appears h e re u n d e r.
e best f it o f th e data to th e c o -o rd in a te syste m is o b ta in e d b y a s s u m in g th a t re fle c tio n fr o m a re g io n e x te n d in g fr o m E a to n s P o in t to G le n C ove (S ta tio n s 30 -32) w h e re th e m e a n t id a l ra n g e is m a x im u m a t 7.2 to 7.4 fe e t. O b se rva tio n s in s id e L o n g Is la n d S ound p ro p e r, i.e. fr o m -700 cophase lin e f a ll c lo s e ly a lo n g th e c o -o rd in a te fo r th e d a m p in g c o e ffic ie n t p = 1.0 A n o m a lo u s in crease i n ra n g e s h o w n in sta tio n s 3, 6, 8, 9, 11，12 -2, 4, 14, m a y be e x p la in e d b y th e ro ta tio n o f th e e a rth , a n d re fle c tio n fr o m th e coast b e tw e e n B lo c k Is la n d a n d N o M a n 's L a n d * T h e c o n d itio n s w e st o f G le n Cove ate also a n o m a lo u s . T h e y are e v id e n tly d u e to escape o f w a te r fr o m th e S ound th ro u g h th e
T h e d a m p in g c o e ffic ie n t o f th e sy s te m is a b o u t i. o , th e v e lo c ity o f th e p rim a r y w ave is a b o u t 27 k n o ts . T h e p ro p e rtie s o f th e w a ve m a y be tra ce d se aw ard th ro u g h a phase d iffe te n c e o f i o i°.
30 T h e th re e analyses d e a lt w it h in d ic a te th a t th e a s s u m p tio n u n d e r ly in g th e e q u a tio n s are s u ffic ie n tly v a lid to p e r m it th e d e ta ile d d e s c rip tio n o f these system s in te rm s o f th e d is tr ib u tio n o f phase d iffe re n ce s fo r th e p rim a r y a n d re fle c te d w aves a lo n g th e c h a n n e l, th e v e lo c ity o f t h e ir p ro p a g a tio n , a n d th e c o e ffic ie n t o f d a m p in g .
40 T h e d a m p in g c o e ffic ie n t o f n a v ig a b le e m b a y m e n ts is la rg e , re p re s e n tin g an a tte n u a tio n o f tw o -th ir d s o r m o re p e r c y c le .
50 T h e d e p a rtu re s o f tid a l b e h a v io r in e m b a y m e n ts fr o m th e b e h a v io r o f id e a l s ta n d in g waves re ce ive ra tio n a l a n d q u a n tita tiv e in te rp re ta tio n .
6° T h e lim it s p la c e d b y d a m p in g o n th e a u g m e n ta tio n o f th e t id a l w ave b y resonance are q u a n tita tiv e ly d e fin e d . 70 I t is s u g g este d th a t e x c e p tio n a l t id a l ran g e s o b se rve d in su ch e m b a ym e n ts as th e B a y o f F u n d y are d u e to tw o o r m o re stages in a m p lific a tio n b y th e c o m b in e d effects o f re fle c tio n a n d resonance in system s su c c e s s iv e ly tr ib u ta r y to one a n o th e r a n d to th e ocean.
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